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DETAILED ACTION 
Claim Rejections -35 USC §103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1. Claims 2, 12-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wen et 
al. (US 6046822) in view of Ikeda (US 6607260) and Tence et al. (US 5689291). 
Referring to claim 15: 

Wen et al. discloses an image forming device comprising: 

a head formed with a plurality of nozzles (FIG. la, element 45); 
a converting unit that converts recording data into driving data that defines 
driving pulses for corresponding ones of the plurality of nozzles (column I, line 66 to column 2, 
line 3 and FIG. 2-3, 5: The calibrator calibrates the input image file by converting the pixel 
values of the input image to waveform index number. As shown in FIG. 2, each waveform index 
number SNi-SNn represents characteristics of driving pulse for each nozzle Tfu- TFNJor Tbu- 
Tbnj); 

an ejection element (FIG. Ib, element 260) provided to each one of the plurality 
of nozzles (FIG. Ib, element 45) for ejecting an ink droplet (FIG. lb, element 47) from the 
corresponding nozzle onto the recording medium in response to the driving data; and 

a memory that stores nozzle profile data including waveform data and timing data 
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for each of the plurality of nozzles, the waveform data and the timing data indicating a waveform 
and a generating timing, respectively, of the driving data for each one of the plurality of nozzles 
(FIG. 2-3: a Look-Up-Table stores the waveform dataAi, A2, Wi, W2, and timing data Si-2, S2-3 
corresponding to the jth nozzle. Column 4, lines 8-15: The delay times before start of pulses TFij 
and TBij also account for manufacturing variabilities between ink nozzles, such as different 
nozzle diameters and orientation), wherein 

the converting unit converts the recording data into the driving data based on the 
nozzle profile data (FIG. la-b: The controller 220 converts the recording data from 
ELECTRONIC MEMORY 20 into waveform data by associating nozzle data stored in LUT 60- 
63\ the driving data is a sequence of pulse data each corresponding to one of plurality of nozzles 
(FIG 2-4: The controller sequentially outputs waveform data to WAVEFORM GENERATOR 
230 that generates a driving waveform to a nozzle selected by NOZZLE SELECTOR 240) and 
each including a plurality of data sets (FIG 4: Each waveform data associating to an index 
waveform number includes at least 1 st PULSE data and 2 nd PULSE data). 

Wen et al. is silent about a feed unit that feeds a recording medium in a first direction and 
ink ejected onto the recording medium while the feed unit is feeding the recording medium in the 
first direction and does not disclose wherein the converting unit includes a measuring unit which 
determines a center position of an ink dot for each nozzle. 

Ikeda discloses an ink jet printing apparatus having a feed unit (FIG 1 } element 111-113) 
that feeds a recording medium (FIG. 1, element 111-114) in a first direction (FIG 1: SUB- 
SCANNIG DIRECTION) and ink ejected onto the recording medium from a printhead (FIG 7, 
element 101) while the feed unit is feeding the recording medium in the first direction and a 
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measuring unit which determines a center position of an ink dot for each nozzle (FIG. 13-14: 
The sensor that outputs voltages V1-V2 indicating the distance between the centers of the dots 1- 
2). 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 
the invention was made to modify the printing apparatus disclosed by Wen et al. to include the 
measuring unit as disclosed by Ikeda. The motivation for doing so would have been to 
automatically and accurately correct the recording position as taught by Ikeda {column 2, lines 
36-41). 

In addition, Wen et al. does not disclose that the converting unit includes a profile data 
update unit which adjusts an ink ejection amount of each nozzle and impact position Y of an ink 
droplet on recording medium for each nozzle. 

Tence et al. discloses a printing apparatus having a unit that adjusts/modulates an ink 
ejection amount (ink drop volume) ejected from nozzles, thereby improving drop landing 
position accuracy (column 2 } lines 11-20). 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 
the invention was made to modify the printing apparatus disclosed by Wen et al. to include the 
unit that adjusts/modulates an ink ejection amount (ink drop volume) ejected from the nozzles as 
disclosed by Tence et al. The motivation for doing so would have been to achieve a higher drop 
ejection rate, a faster drop ejection velocity, and improved drop landing position accuracy as 
taught by Tence et al. (column 2, lines 11-20). 

Wen et al. also discloses the following claimed invention: 

Referring to claim 2: an updating unit that updates the waveform data for each of the 
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plurality of nozzles when a printing condition has been changed (column 5, line 38-56: a 
corresponding updating unit adjusts landing times and associated time delays according to the 
replacement variability). 

Referring to claim 12: a leveling unit that levels generating timings of the driving pulses 
by changing the timing data of the nozzle profile data (column 5, lines 38-51: a corresponding 
leveling unit that levels generating timings in termed of "landing times" and associated "time 
delays" according to the replacement variability; Column 2, line 11-15: control timing of the 
waveforms to compensate for physical variabilities between nozzles). 

Referring to claim 13: a resolution changing unit that changes a time resolution, wherein 
each one of the plurality of data sets of the driving data having an original time resolution, and 
the resolution setting unit that sets the original time resolution of each of the data sets to a 
predetermined time resolution and wherein the original time resolution determines the waveform 
of each of the driving pulses, and the predetermined time resolution determines the generating 
timing of each of the driving pulses (column 5, lines 38-49: a corresponding resolution changing 
unit that changes a time resolution in termed of "landing times'* and associated "time delays" 
according to the replacement variability). 

Referring to claim 14: wherein the original time resolution determines the waveform of 
each of the driving pulses and the predetermined time resolution determines the generating 
timing of each to driving pulses (column 4 f lines 13-24: Predetermined pulse width and time 
delays between pulses are selected according a desired mode). 

Allowable Subject Matter 
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2. Claims 3-8, 10-11 are allowed and the reasons for allowance were indicated in the 
previous office action. 

Response to Arguments 
Applicant's arguments with respect to claim 15 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1. 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAM S NGUYEN whose telephone number is (571)272-2151. 
The examiner can normally be reached on 7:00AM - 3:30PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, STEPHEN D MEIER can be reached on (571)272-2149. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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